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1. A method of fabricating an integrated circuit 
and other devices on a subfetrate, the method comprising: 
providing a general slbstrate or substrate module; 
providing a substrate lhaving a layer of dielectric, 
5 interlevel dielectric (ILD)L or an interconnect line 
layer, or device contact region to P-N junctions 

providing a first level of metal wiring being 
defined and embedded in a first layer of insulator; 
depositing a blanket ofl passivating dielectric 
10 layer (IMD) over the defined! said first level metal 
wiring layer; 1 

patterning and etching^tm^ said passivating 
dielectric (IMD) to form sjpeckll^nterlocking grid 
structures with open contaW^egions to underlying first 
15 level metal wiring; 1 

depositing a blanket of al metal barrier layer; 
patterning and defining the said metal barrier 
layer on top of the interlocking grid structures; 

depositing a blanket of a Imetal layer for metal pad' 
20 formation on top of the interlocking grid structures ; 

patterning and defining thte said metal pad layer to 
form metal pads on interlocking jgrid structures; 

repeating the above process steps to construct 
multilevel pad structures by thife robust method to form 
25 metal pad contact structures fori chips, IC s and other 
applications . 1 
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2. The method of claim 1, wherein said substrate 
is semiconductor single Lystal silicon or IC module or 
any substrate that supports and utilizes said special 
interlocking grid structure, material stack for metal 

pad formation. 

3. The method of cl^im 1, wherein said layers of 
passivating dielectric insulating material are composed 
of insulating, refractory Materials, i.e., silicon 
oxide, silicon nitride, silicon oxynitride and 
polyimides . 



15 



4. The method of c]/ai4itfl, wherein said layer of 
first level metal wiring Wjcomposed of conducting metal 
copper . 



20 



5. The method of claim! 1, wherein the said special 
interlocking grid structure domposed of passivating 
material provide improved adhfesion properties to the pad 
metal stack consisting of the 1 underlying metal, metal 
barrier layer and top metal ps[d layer 
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6. The method of claim ll wherein the metal 
barrier layer is on top of the! said interlocking grid 
structure and can be the following material, i.e., 
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tantalum nitride, with 
Angstroms ♦ 



thickness from about 150 



The method of <blaim 1, wherein said metal layer 
on top of the special said 
urn . 



for metal pad formation 
material stack is alumir 



8. The method of claim 1, wherein the metal pad 
special interlocking grid structure and method is 
comprising of forming a topper underlayer, forming the 
key interlocking grid structures, forming the tantalum 
nitride barrier layer, arjd finally forming the aluminum 
pad structure. 
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9. The method of claim 1, wherein the special 
metal pad interlocking grid structure stack is made by a 
robust process and has a Robust interlocking structure, 
increasing surface roughness and area for improved 
adhesion properties and can be fabricated out of 
conducting materials for improved conductivity. 
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10. The method of claim 1, wherein the conducting 
material layers form an interlocking metal pad structure 
for contacts in a wide variety of applications, e.g., 
chip technology, IC module technology, and various solid 
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state devices where a 
necessary . 



n inta 



grated electrical contact is 



11. The method of claim 1, wherein multilevel 



metal special interlocking 
fabricating by repeating tljie 
described herein. 



pad structures are 

special integrated process 



12. A method of fabricating an integrated circuit 
on a substrate, using a nev and improved method for 
fabricating aluminum metal pad structures wherein a 
special interlocking grid structure, for improved 
adhesion, is produced by/ thi^process , the method 
comprising the following ^ceps : 

providing a silicon substrate or IC substrate 
module with integrated circuits therein; 



providing a substrate 
interlevel dielectric (ILD) 
layer, or device contact re 



having a layer of dielectric, 
or an interconnect line 
ion to P-N junctions; 



providing a first levei of copper conducting wiring 
being defined and embedded iln a first layer of 
insulator, silicon oxide; 



depositing a blanket of 
layer (IMD) over the defined 
metal wiring layer; 



passivating dielectric 
said first level copper 
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patterning and etching the said passivating 
dielectric (IMD) to form special interlocking grid 
structures with open contaU regions to underlying first 

level metal wiring; 

depositing a blanket |>f a metal barrier layer, 
e.g., a thin layer of tantklum nitride; 

patterning and definikg the said metal barrier 
layer on top of the interlocking grid structures; 

depositing a blanket if an aluminum metal layer for 
metal pad formation on top of the interlocking grid 
structures ; 

patterning and def i/irjgjtthe said aluminum metal pad 
layer to form metal pads \/4 interlocking grid 
structures ; 

repeating the above prbcess steps to construct 
multilevel pad structures .by this robust method to form 
interlocking metal pad contact structures for chips, 
IC's and other applications 



am 



13. The method of cla 
is semiconductor single crys 
any substrate that supports 
interlocking grid structure 
pad formation. 
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12 , wherein said substrate 
tal silicon or IC module or 
and utilizes said special 
material stack for metal 
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14. The method of claim 12, wherein said layers of 



passivating dielectric insu] 
of insulating, refractory ma. 
oxide, silicon nitride, sili 
polyimidos . 



ating material are composed 
terials , i.e., silicon 
con oxyni'tride and 



15. The method of claim 12, wherein said layer of 



first level metal wiring is 
copper . 



composed of conducting metal 



16. The method of claiiji 12, wherein the said 
special interlocking grides tincture composed of 
passivating material provide J/imparoved adhesion 
properties to the pad metal sltack consisting of the 
underlying metal, metal barriler layer and top metal pad 
layer . 



17. The method of claim] 12, wherein the metal 
barrier layer is on top of thfe said interlocking grid 
20 structure and can be the following material, i.e., 
tantalum nitride, with thickness from about 150 
Angstroms . 



18. The method of claim 12, wherein said metal 
25 layer for metal pad formation Ion top of the special said 
material stack is aluminum. 
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19. The method of claim 12, wherein the metal pad 
special interlocking grid structure and method is 
comprising of forming a cbpper underlayer, forming the 
key interlocking grid structures, forming the tantalum 
nitride barrier layer, and finally forming the aluminum 
pad structure. 

20. The method of claim 12, wherein the special 
metal pad interlocking grid structure stack is made by a 
robust process and has a rbbust interlocking structure , 
for good adhesion and copdju^tivity, as proven by stress 

properties by gold wire 
device, .circuit reliability. 



tests and has conf irmed^adi^i^n 
bond pull tests, improving 
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21. The method of claim 12, wherein the special 
metal pad interlocking gri,d structure stack is made by a 
robust process and has a robust interlocking structure, 
increasing surface roughness and area for improved 
adhesion properties and cam be fabricated out of 
conducting materials for improved conductivity. 
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22 . The method of claii 
metal spiel interlocking pad 
by repeating the special in 
herein . 



12, wherein multilevel 
structures are fabricating 
tfegrated process described 
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on a substrate, using a uni 



23. A method of fabricating an integrated circuit 



[ue method for fabricating 



aluminum metallurgy pad structure layer and lines, vias 
and interconnect wiring for MOSFET CMOS, memory and 
logic devices, and IC modulejs is produced by this 
process, the method comprising the following steps: 



providing a silicon sub 
module with integrated circu 



trate or IC substrate 
ts therein; 

providing a substrate having a layer of dielectric, 

or an interconnect line 
to P-N junctions; 

>er conducting wiring 
a first layer of 



interlevel dielectric (ILD) , 
layer, or device contact r^gx 

providing a first le 
being defined and embedded in 
insulator, silicon oxide; 

depositing a blanket of 
layer ( IMD) over the defined 
metal wiring layer; 

patterning and etching th 




»assivating dielectric 
aid first level copper 

said passivating 
al interlocking grid 



dielectric (IMD) to form specie 
structures with open contact regions to underlying first 
level metal wiring; 

depositing a blanket of a 
e.g., a thin layer of tantalum 

patterning and defining tho said metal barrier 
layer on top of the interlocking grid structures; 



metal barrier layer, 
litride; 
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of an aluminum metal layer for 
of the interlocking grid 



depositing a blanket 
metal pad formation on to^ 
structures ; 

patterning and defini 
layer to form metal pads cn interlocking grid 
structures ; 

repeating the above process steps to construct 



ng the said aluminum metal pad 



multilevel pad structures 
reliable metal pad contact 
wiring structures for chip 
electrical contact applied 
unique interlocking materi 
contact or contacts, lines 

24 . The method of cl 



oy this robust method to form 
lines and interconnect 



, IC's, IC modules and other 
^:ions, therein using this 

ijL^spxck for robust electrical 
or interconnect wiring. 



im 23, wherein said substrate 



is semiconductor single cryjs 
any substrate that supports 
interlocking grid structure 
pad formation. 



25. The method of cl 
passivating dielectric insu 
of insulating, refractory 
oxide , silicon nitride, sil 
polyimides . 



tal silicon or IC module or 
and utilizes said special 
material stack for metal 



aa m 



23, wherein said layers of 
ating material are composed 
s , i.e., silicon 
ibon oxynitride and 



materials 
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26. The method of claijn 
first level metal wiring is 
copper . 



23, wherein said layer of 
composed of conducting metal 



21, The method of clain 23, wherein the said 
special interlocking grid structure composed of 
passivating material provide improved adhesion 
properties to the pad metal dtack consisting of the 
underlying metal, metal barrijer layer and top metal pad 
layer . 




28. The method of claim 23, wherein the metal 
barrier layer is on top of tho said interlocking grid 
structure and can be the follqwing material, i.e., 
tantalum nitride, with thickness from about 150 
Angstroms . 



20 



29. The method of claim 23, wherein said metal 
layer for metal pad formation <f>n top of the special said 
material stack is aluminum. 
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30. The method of claim 23, wherein the metal pad- 
special interlocking grid structure and method is 
comprising of forming a copper underlayer forming the 
key interlocking grid structures, forming the tantalum 
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nitride barrier layer, and 
pad structure. 

31 . The method of cl 



finally forming the aluminum 



aim 23, wherein the special 



5 metal pad interlocking grid structure stack is made by a 
robust process and has a rDbust interlocking structure , 



for good adhesion and cond 
tests and has confirmed ad 
bond pull tests, improving 



activity, as proven by stress 
lesion properties by gold wire 
device, circuit reliability. 



32. The method of 
metal pad interlocking qt 
robust process and has a 
increasing surface roughness 
adhesion properties and 
conducting materials for 




33. The method of cl 



23, wherein the special 
structure stack is made by a 
t interlocking structure, 
s and area for improved 
be fabricated out of 
d conductivity. 



robus 



Cc.n 



^nprovec 



aim 23, wherein multilevel 



bond pad structures are fabricating by repeating the 



special integrated process 



described herein, 
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34. A Bb**d pad structure, comprising: 
a semiconductorVs^ubstrate ; 

a plurality } of conducbi^e bond pads formed over 
said semiconductor substrate; 
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passivating layer formed over said bond pads, , 
having mb^tiple openings to each said bond pads; 

a barrier layer formed over said passivating layer 
and in said openings ; 

a conducting p^d formed over each said bond pad and 
over said barrier layer\whereby an upper surface of 
said conductive pad provide^improved adhesion for 
subsequently formed bonds. 



10 35. The bond pad structure of Clarsn 34 , wherein 

said conductive bond padjs are forced of cope 
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36. The bond pad structure of Claim 34, wherein 
said passivating layer is selected from the group 
consisting of silicon oxide, silicon nitride and 
polyimide . 



37^\The bond pad structure of Claim 34, wherein 
said bond pad^Sqrms an interlocking grid array in the 

20 bond pad via contacbs^egion , which is approximately 100 
by 100 microns square and\he size of the island 
structures are from about 10 toS^5 microns in width, 
approximately 4 microns in height, ah^from about 4 to 
10 in number, per said conducting bond pad>sOncreasing 

25 surface area for improved adhesion. 
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39. The bond pad structure of Claim 34, wherein 
said barrier layer is formed of tantalum nitride. 



